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STOMACH REDUCTION 
METHODS AND APPARATUS 

[0001] This application claims the benefit of U.S. 

provisional patent application 60/462,578, filed 
5 April 10, 2003, which is hereby incorporated by 
reference herein in its entirety. 

Background of the Invention 

[0002] This invention relates to methods and 

apparatus for changing the geometry of a patient's 
10 stomach, and more particularly to methods and apparatus 
for reducing the size or volume of a patient's stomach, 
e.g., as a treatment for obesity. 

[0003] The prevalence of obesity in modern human 

populations is a major problem. Obesity is a serious 

15 health risk, affecting an estimated 50 million people 
in the United States alone. In addition to becoming 
increasingly common, the age at which people are 
becoming obese is getting younger. Obesity can 
adversely affect an individual, both physically and 

20 mentally. Physically, obesity can cause heart disease, 
hypertension, and diabetes. Managing health problems 
related to obesity is estimated to cost the health care 
system in the United States $40,000,000,000 per year. 
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[0004] Weight reduction can be achieved either by an 
increase in caloric expenditure (e.g., by exercising) 
or by reducing caloric intake. Surgical methods have 
been developed for reducing stomach capacity and thus 
5 reducing food intake. Although these techniques can be 
effective, such relatively major surgery is not without 
risk. 

[0005] In view of the foregoing, it would be 

desirable to develop less invasive stomach reduction 
10 procedures . 

Summary of the Invention 

[0006] This and other objects of the invention are 

accomplished in accordance with the principles of the 
invention by providing procedures in which at least two 

15 objects that magnetically interact with one another are 
implanted in the stomach, preferably trans-orally . The 
two magnetic objects are implanted in the stomach at 
respective locations that can move relative to one 
another in response to magnetic interaction (force) 

20 between the magnetic objects. For example, the 

magnetic interaction (force) between the magnetic 
objects may induce the associated stomach wall portions 
to deflect toward one another, inwardly of the stomach 
cavity, thereby tending to reduce the volume of the 

25 cavity. This reduces the patient's desire to eat and 
thereby effectively treats the patient's obesity. 
[0007] Further features of the invention, its nature 

and various advantages, will be more apparent from the 
accompanying drawings and the following detailed 

30 description. 
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Brief Description of the Drawings 

[0008] FIG. 1 is a simplified sectional view of a 

patient's stomach during part of an illustrative 
procedure in accordance with the invention . 
5 [0009] FIG. 2 is a view similar to FIG. 1 showing a 

later stage in the illustrative procedure. 

[0010] FIG. 3 is another view similar to FIG. 2 with 

more of the apparatus cut away to reveal its internal 
construction . 

10 [0011] FIG. 4A is a simplified sectional view 

showing an illustrative magnetic obj ect being implanted 
in the wall of the stomach in accordance with the 
invention. 

[0012] FIG. 4B is another view similar to FIG. 4A 

15 showing a later stage of what is shown in FIG. 4A. 

[0013] FIG. 5A is a simplified external view of a 

stomach that has been treated in accordance with the 
invention. 

[0014] FIG. 5B is a simplified sectional view taken 

20 along the line 5B-5B in FIG. 5A. 

[0015] FIG. 6A is another view similar to FIG. 5A 

showing a stomach that has been alternatively or 
additionally treated in accordance with the invention. 
[0016] FIG. 6B is a simplified sectional view taken 

25 along the line 6B-6B in FIG. 6A. 

[0017] FIG. 7 is generally similar to FIG. 1 but 

shows illustrative reversal of treatment in accordance 
with the invention. 

Detailed Description 

30 [0018] Kugler et al . U.S. patent application 

10/612,496, filed July 1, 2003, shows implanting 
magnetic objects in a patient to treat various 
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conditions such as GERD (gastro-esophageal reflux 
disease) . Many of principles discussed in that 
reference (which is hereby incorporated by reference 
herein in its entirety, and which is sometimes referred 
5 to below as "the above-mentioned reference") are 

applicable to the present invention. It will not be 
necessary to expressly repeat herein everything from 
the above-mentioned reference that is applicable to the 
present invention. It will be sufficient to expressly 

10 provide herein a few representative examples of what 

can be done and what methods and apparatus can be used, 
and it will be understood that many other method and 
apparatus variations are possible, such as those that 
are shown and described in the above-mentioned 

15 reference. Also, some aspects and details of the 

construction and use of what is shown herein can be 
omitted from the present discussion because that 
information is readily found in the above-mentioned 
reference . 

20 [0019] Another preliminary point is the following. 

For the most part this disclosure will discuss the use 
of magnetic objects that magnetically attract one 
another. This requires at least one magnetically 
active component (e.g., a magnetically polarized 

25 permanent magnet) . The other magnetic object that 

magnetically cooperates with the first object can be 
either magnetically active and properly polarized for 
mutual magnetic attraction between the objects, or it 
can be magnetically passive (e.g., a body of 

30 ferromagnetic magnetic material that has no significant 
net external magnetic field in the absence of an 
adjacent magnetically active object) . Possible 
variations on these arrangements include more than one 
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magnetically passive object magnetically attracted to a 
magnetically active object, or two magnetically active 
objects that are polarized to magnetically repel 
(rather than attract) one another. A volume (e.g., of 
5 the stomach) can be reduced either by pulling two of 
its sides together using magnetic attraction, or by 
pushing two of its sides apart using magnetic 
repulsion, which causes other sides joining the first 
two sides to be pulled together and thereby reduces 

10 volume. Because of the ability to use either 

magnetically active or magnetically passive magnetic 
objects (as long as there is at least one magnetically 
active object in each group of magnetically interactive 
objects) , the term "magnetic" will be used herein as a 

15 generic term for either magnetically active or 
magnetically passive components. 

[0020] In the illustrative embodiment shown in 

FIG. 1, endoscopic catheter 2 0 is introduced into a 
patient 1 s stomach 10 through the patient's mouth and 

20 esophagus 12. The distal end 22 of catheter 20 is 

steered to a desired location on the wall of stomach 10 
as shown, for example, in FIG. 2. Catheter 2 0 carries 
a magnetic object 30 in its distal end (see FIG. 3) . 
Magnetic object 30 includes a magnetic body 32 (either 

25 magnetically active or magnetically passive as 

discussed above) , a plurality of sharply pointed 
prongs 36 extending distally from body 32, and a 
structure 34 for attaching prongs 36 to body 32. 
Prongs 36 are resiliently biased to extend radially out 

30 from body 32. In the condition shown in FIG. 3, 

however, prongs 3 6 are deflected inwardly by being 
confined inside the distal portion 22 of catheter 20. 
In this condition the free end portions of prongs 36 



are substantially parallel to one another, which means 
that they are substantially perpendicular to the wall 
of stomach 10 as the distal end 22 of catheter 20 
approaches the stomach wall substantially perpendicular 
5 to that wall. 

[0021] When the distal end 22 of catheter 20 is 

against the wall of stomach 10 at the desired location 
as shown in FIG. 3, magnetic object 3 0 is pushed out 
the distal end of the catheter into the wall of the 

10 stomach by distal motion of pusher 24 relative to the 
remainder of catheter 20. FIGS. 4A and 4B show the 
progress of magnetic object 3 0 as it is thus pushed out 
of catheter 20 and becomes implanted in the tissue of 
the stomach wall. Initially (FIG. 4A) prongs 36 are 

15 forced into stomach wall tissue 10 substantially 

parallel to one another, which facilitates entry of the 
prongs into the tissue. As prongs 3 6 leave the distal 
portion 22 of the catheter and are therefore no longer 
constrained by the catheter to remain substantially 

20 parallel to one another, prongs 36 resiliently flare 
out in or beyond tissue 10 so that they become more 
nearly radial of magnetic body 32 (see FIG. 4B) . In 
this spread-apart condition (FIG. 4B) , prongs 36 hold 
magnetic object 30 securely to the wall of stomach 10. 

25 [0022] To facilitate the above-described implanting 

of magnetic object 30, tension may be placed on the 
stomach wall at the site of the implant. This may be 
done prior to and during the implantation to ensure 
good engagement of retention fingers 3 6 into the 

30 stomach wall tissue. Such tension can be achieved by 
pulling vacuum on the tissue via catheter 20, or by 
mechanically expanding the stomach at the implant site. 
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[0023] After magnetic object 30 has been implanted 
in the stomach as described above, a second magnetic 
object (which can be generally similar to object 30) is 
similarly implanted in stomach 10 at a location which 
5 is different from the location of the first magnetic 

object but which places the second object where it can 
magnetically interact with the first to produce a 
reduction in the volume of stomach 10. For example, 
FIGS. 5A and 5B show two magnetic objects 3 0a and 3 0b 

10 implanted opposite one another on opposite sides of 
stomach 10. In this embodiment magnetic objects 30a 
and 30b magnetically attract one another. Accordingly, 
when stomach 10 is relatively empty, magnetic objects 
30a and 30b magnetically attach to one another. This 

15 attachments "pins" the opposing stomach walls together, 
thereby reducing the effective volume and expandability 
of stomach 10. 

[0024] Multiple pairs of magnets 30 may be implanted 

to achieve a desired change in the volume or geometry 

2 0 of the stomach cavity. FIGS. 6A and 6B, for example, 

show implanting three pairs of magnets 30a/bl, 30a/b2, 
and 3 0a/b3 . 

[0025] An illustrative use of the invention is to 
isolate the fundus area from the rest of the stomach to 
25 limit its ability to expand if the patient attempts to 
over-eat . 

[002 6] Although prongs 3 6 hold each magnetic 
object 3 0 securely in stomach 10 as described above, a 
magnetic object 30 can be removed from the stomach if 

3 0 desired. For example, FIG. 7 shows that another 

catheter 40 can be inserted into stomach 10 via the 
patient f s mouth and esophagus 12 and steered to a 
magnetic object to be removed. A loop 42 of a strand 
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material (e.g., metal wire or dacron cord) is placed 
around object 3 0 behind magnetic body 3 2 but in front 
of prongs 36. With loop 42 tightened around object 30, 
catheter 40 can be retracted to pull object 30 free 
5 from the stomach wall. If desired (e.g., in the 

interest of atraumatic removal of object 3 0 through 
esophagus 12, etc.) object 30 can be pulled completely 
inside the protective distal end 44 of catheter 40 
before that end of catheter 40 is pulled back into 

10 esophagus 12 and out of the patient. An illustrative 
use of magnet removal as shown in FIG. 7 is to remove 
one or more magnets 30 after the patient has achieved a 
desired amount of weight reduction. 
[0027] Although the illustrative embodiment 

15 expressly described above includes introducing magnetic 
objects 30 trans-orally, it will be understood that 
other methods (e.g., other endoscopic methods) may be 
used instead, if desired. 

[0028] To briefly recapitulate, at least part of the 

20 scope of this disclosure is to describe methods and 

apparatus for modifying the geometry and/or the volume 
of the stomach by using one or more magnet pairs to pin 
the inner opposing walls of the stomach together 
magnetically. Because the magnets can be delivered 
25 from a catheter, trans-orally into the stomach cavity, 
procedural invasiveness is dramatically reduced 
relative to the known surgical techniques for stomach 
reduction. An additional benefit of the present 
magnetic reduction method is that the magnets can be 
30 removed by non-invasive or minimally invasive 

techniques similar to those by which the magnets are 
implanted. The procedure is therefore reversible. The 
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number, size, and locations of the magnets within the 
stomach can be varied to achieve a specific result. 

[0029] It is additionally mentioned here that a U.S. 
provisional patent application (Kugler et al . 
5 application 60/ , filed February 23, 2004 

(Attorney Docket 787/008 PROV.)) has been filed on 
medicating implants of the general type shown herein. 
The teachings contained in that provisional patent 
application (which is hereby incorporated by reference 
10 herein in its entirety) can be applied in the context 
of this invention if desired. 

[0030] It will be understood that the foregoing is 

only illustrative of the principles of the invention, 
and that various modifications can be made by those 

15 skilled in the art without departing from the scope and 
spirit of the invention. For example, other 
constructions of magnetic devices 30 are possible, and 
some such other constructions are shown in the above- 
mentioned reference (and in the provisional application 

20 on medicated implants that is also mentioned above) . 



